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- P ± ^ M m n ' ^ ^ £^ ^ - m >^ ^ m 
m M ^ ^ m • n p t m M ^k n ^ ^ - ^*t#i^^ 

% Hi. « ^'J it ^ ^® a ^ ^ it! # f A ' J- ^1. *t ^@ # 

a ^ P^l §9 -I- -J^ ,fi # 5. ii: ^ ; - ^ ^ t ' * # ^ - 

. *^-J>^ii:#;^j:-^^«Jti^. ' ^ ^ ^ it ^ 

inrs.^it^^^^Mmm^tm^n^ > - # ^ it - #> ^ 

- j3j| ^g, ^ it ' # lit ^ !^ ' ^ m ^% ^ n M ^ )^ ^ 

^mit ^ " # ^ n }^ ik m m ^ ^ '4- yt 0\ ^ ^ ^ m ^ 

II a ^f>J « ^ # a ^ - $t ^ «'J # t: # >^ >i'J ^ 4l ^ 

»lt -f- 6^ # ^ ^ • 

^ ^tim ■ 2\ ^ M ^ 7t - Cf it € c % - 

PJ1^PJ2>PJ3 ^-^#;^^R1~R9 tlPJ-^RL ^ ^% 

IT^^x^mmi • multi-jacks detector) 

A multi- jacks detector for detecting the 
states of a plurality of jacks using a single I/O 
pin. The multi-jacks detector comprises a 
plurality of bias resistors, a pull-up resistor, a 
converter and a decoder. Each jack includes an 
output terminal and a second terminal connected to 
output terminal normally, and all second terminals 
of the jacks are connected together. The bias 
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la ^ Rp ^ € la - Rf >k t, m. 



7^ ^ ^x^^mm^ i^mzm ■ multi-jacks detector) 

resistors are connected to the output terminals of 
the plurality of jacks. The pull-up resistor has 
a first terminal, which is connected to a power 
source, and a second terminal, which is connected 
to the second terminals of the plurality of jacks. 
The converter is connected to the second terminal 
of the pull-up resistor and converts the voltage 
at the second terminal of the pu 1 1 -up . res i stor 
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7^ ^ ^x^mm^ c^mj&m • multi-jacks detector) 

into a decoding signal. The decoder receives the 
decoding signal and generates a state signal for 
indicating the states of the plurality of jacks. 
Because the voltages at the second terminal of the 
pull-up resistor are different for each state of 
the plurality of jacks, the detector can detects 
the states of the plurality of jacks using a 
s i ngl e I /O pin. 
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E9 ^ □^M^^if^e.^^^S^'h: 
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i ^ (1) 

- ^ [ # 8^ m >i ^ 4t 4t 41 ^ ] 

m m ^ P ^ M m m > ^ m a %^ ^ ^'j m m 
^ ^ se. it ^ j-x ^ - ^ ^ # ^ijj # ^ # >t ^ s 6^ # ^ # 
M m ^ » 

— ^ [ ^ i^r ^ % ] 

(Jack) ' ^fj :itp -t- ^ t * # ± -I- ^(Line) - Jt -|- ^ 
(Surround) - t^-^^ - i'X.5Li>fg.^#^ ih >^ » ^ 5?^: 

^ T # >I'J # ^ A a ^ ^ ^ # ^ -^^ lit ^ 

( t erm i na 1 ) ' % ^ - }± m ^ ^ ik m ^ }^ ^ ^ % " 

-i- # >^(Phone- Jack)PJl >PJ2 ^PJ3 ^ (X ik M ^ )^ ^ 
^^i'^'^^'^^^m " ^t>^PJl^l^dJi#^-|-m^(Line 

Out R & L) - ^aPJ2;^^dJ4:'fS.-i--i-^m^(LFE out)|S| 
t -i- ^ m ^(CEN out) ^ 1-:^ A ^ ;tPJ3 ^ ^ * J* ^ ^ 

t tfl ^(Surround Out R & L) ° M, ^ ^ ^ # >t 

PJl > PJ2 - PJ3 ^ A ^ ^ :}^^ - m m ^ ^ ^ ^ ^ >^ 

m ' -ko m M ^ m2 - s » ^ ^ u a ^ ^ m ^ 

# >^PJ1 - PJ2 ^ PJ3 ' S lib ^ f'J Ttl 1 S #3 -fSl ^ itj ^ 4^ ^ 
(I/O Pin)DTl ^ DT2 ^ DT3 ^ »lt ^ -|- >t P J 1 -PJ2 ^PJ3 
4^ # >^ ;R iH m !i; " ^ ^ # i -f® ^ -I- # a ' ^'J ^ f 'J 7t 
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i ^ ^BHm.m (3) 

(Phone-Jack)PJl ^ PJ2 ^PJ3 - i^A JSL - ^ m ^ » 
^taPJl - PJ2 - PJ3 6*) Jispl ^4 ^ m ^ ^ ib # ^ 

^ flsp5 # iih. 4^ .fi ^ ^ m'2 ^3 ^ t hi ^ ° t ^ -i- # >^ ^ 
m ^ "f- ^ ' t ^ .f i ^ ^ * ^ .f it ' ffij # ^ -i- # 

a # ^ ^ •l^ ' t ^ .W* ^ ^ * ^ ^ P'fl " ^ ^ ^ >^ 

PJi # aspi ^4 ;5'J * ^ ^ f: laRi 1^ E se. € iaR2 ^ iih. ; 
^ -t- ^ aPJ2 ^ flspl 1^4 ;5'J If: * M € P-B-RS 1^ i2£ se, t P-a. 
R4 # ^ ; ^ -t- aPJ3 6^? # ISPl 114 ^ ;5'J .^m * M t: laRS ^ 
se. l: Ri.R6 # iifc " EC se. -t iaR2 - R4 ^R6 ^ ^ T ge. ^ -fffl 

Rl > R3 ^R5 ' t m ^ ^ ^ M m m ^ m M ' # IZ£ se. € 

m.^^^^^ " ^ ^ ^ M?n - PJ2 ^PJ3 6<j ^ ^2 X it ^ ' 

3k m ^ - M }^ % ?^^f ^ ^ ^ ^] ^ 7t2l ^ m m ^ dJ 
^ ^( I/O Pin)DTl ' ;t t laRf ^ ^ < •> ^ it # it 

#-§^^;^M€P-B-:^mpj-# ' m ^ m T ^ a ^ ^ m'DTi ¥j 

€ Jt Ml ^ # . .«)c. ^ ^'J ffi ^ - ^ it} /V ^ flsp ml ^ * ^ 

:ft aPJl. ^ PJ2 ^PJ3 ^^^i^^^^i^m ' Hj-^^/^^J'^^di 
^ ^ m ^ ^ t » 

m ' * ^ f-J 7t21 4L -f^ >1'J ^ flSpDTl l^^h^6^#icit:5^& 

^ ^ fl^ ^ ^ ^ € P-B-Rp ^ ?t ^il € P-S-Rf ^ ^ « P-BlRL ^ 

ii. € SCf it ^fe >t t: P-B-Rf 1% ^ € P-B-RL ' ^ t ^ ^ € 

PJ-RL ^ ^ * it € PB-Rf * ^ ^ « P-B- m ° 'fFi t5: >t 

^ pJ-Rf € PJ. ^ it ^ ^ ^ € PB-RL • ^'J «S- it >^ € m 
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i - ^mt^m (4) 

Rf - ®itb ' ^^'t^Vin5p-5r?£>^^fh€ laRp ^ i ^ t P-B- 

;fa |5j . a itb -f^ ^ ^DT 1 #1 ^ t ^ V i n <ir> ^ 4a 
fS] » m i-^^ ' ^ ^ #'J ^ 7t2 1 ?P ^'J ffi - # 7t4 1 )lf -f^ 

m ^ m'dT I ^ ^ 1^ j^v in ^ ^ ^ m ^ "it ^ » # ^ - ^ 

^ /t42 m ^ ^ ^ ^ ^ ^ -f^ >K'J -ft ^Sl - S2 #S3 « # 

^ 7t41 -^r i-X bb*L>fi#^ ^(Ana log -to-digital 

Converter) » 

M ^ ^ a € PJ-Rl ^ R3 ^R5 ^ PJL 'Ci 1^ ^'J >^2R ^ 4R ^ 

8R ' J- ^1: € P-B-Rp t P-B- <i. >%R ' €^Vdd J5,5V » ^'J ^ 

^-i-^aPJl - ?J2 ^?53 ^ m - n ^ % P-S-RL 6^ € PJ- <i ^ 
m ^ ^ IS:Vin ¥3 X -ko mi m " ^^^^^m^'t^M 

PJl -PJ2|Sa-PJ3 ' m it m ^ ^ S ^ ^ M ^ ^ ^ ^ m " J':^ T m 

^ # m ' 

^mo '■ t^-^^M?n ^ p J2 |apj3 ^ # # -f- 

' *^-|-#JIPJl ^PJ2|ia-PJ3m^^^^tPJi-^>^^M€ 
PJ.R1 ^ R3 ^R5 ^ 3Lm it ' ^? n Mt: PB.RL ^8/7R » ^ ^ € 
MVin .^2. 67V - 

i^mi # * -i- # >^PJ1 I^PJ2 *t ^ ^ iBc -f- ' is. 

^^^MPn^^^i^'^^^^^ ' ^*-|-#aPJl - PJ2^ 
PJ3 ^^^^%UiM-^'^BL% Pa-Rl ^R3 ^ 3^ m iM. ' ^ 
m € Pa.RL .^8/6R ' ^ t; M V i n ^ 2 . 86V - 

;!^.^.2 : # ^ ^ # aPJl #PJ3 ^ # ^ 4^ "l^ -1^ ' is. 
^-|-#aPJ2:t^»i^cilfe-^^S>vaf . ^^-i-#>^PJl - PJ2^ 
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i - #^tJl8^ (5) 

PJ3 m^^^iiiam-^ie'Jtm P-B-Ri IIR5 m 3mn ^ > ^? ^ 

<^1|iaRLA8/5R ' ^ ^ € ^Vin >^3. 08V •> 

PJ2 |^PJ3 # ^ ^ # ^ ' *^-|-#>tPJl ^PJ2|^PJ3 
m^^^€P-a-<iL^^Jt€ naRl ' ^ ^ € P-B-RL .^8/4R > 

^ ^ l: Vin .^3. 33V - 

^^^4 : # ^ -I- ;^PJ2 IIPJ3 ^ ^ # ^ ' -fa 

^ ^ # aPJl * ^ "l^ # ^ ' *^-|-^t>aPJl ^PJ2^ 
PJ3 ^^^4Ll:R§-<t>^^Jt€ RB-R3 IIR5 it ^ ' ^? M 
^ € HB-RL J5;8/3R ' 1^ ^ t ^Vin ^3. 64V » 

' 't^-i-#;tPJ2^^#7v#>lti^^ ' 
PJl ^PJ.3 :t # ^ ^ # ^ ' *^-^^aPJl >PJ2^PJ3 

piR3 ' ^ ^ i: pb-rl >^8/2r > 

^7vt^Vin>%4V « 

fl^.€6 : -t^-l-^aPJSik^S^^^lti^-f- ' -fa^-l-^.^ 
PJl ^PJ2 # ^ »Bc ^ ^ ^ Bf . *^-g-^t;^PJl >PJ2^PJ3 
m^^^tiPJ-'^'^^^liP-B-RS ' <Q^^P^^€ P-a-RL ^8/lR ' 
^ t: JtV i n .%4. 4V » 

;l^l|7 : -t * -I- >^PJ1 ^ PJ2 ^PJ3 * ^ ^ # 

^Bf » *^-|-^>tPJl ^PJ2^PJ3m?^^-:SL€ pa- '(iL^i^ 
^ ^ ^? n ^ P-S-RL ^ iff • ^ ^ € MVin -^5V » 

-ft fi^si ' ^ 7F ^ -i- t m ^ ^ 

-f ' a ^ # -f^ >^'J 1 ^ L ' ^ ^ M:? n ^ m ^ 

^ "f- " -f^ -ft SfeS2 .%H8f ' ^7F^-g-*i;^PJ2^^^^^ 
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i > (6) 

iBci>^^ ' ^ t -^l It ^S2 ^ ' ^ ^ -I- # aPJ2 >^ * 

^^^t^'I^JJfe^ » -f^ ^'J -ft I^S3 ' ^ 7F ^ -I- # aPJ3 ^ # 

^^•l^i^^ ' ^ t "Ik >M m.S3 ^ ' ^ 7F ^ -i- aPJ3 

PJ2 ^?J2^^^^^^i^^ ' fit P-S-RL II: ^ ^ 

a ^ # '^4 -(^ ih #• * -i- ;^PJ 1 ^ PJ2 |^pj3^^t^# 
•I^L -1^ «• 

-f^-J o ^ ffl2 ^ - ^ «fe ^?'J t ' ^> aPJl ^ PJ2 ^PJ3 

^ flsp2 ^ ^ # ' rib ^ ^ ^ MPJl - 

PJ2 ^PJ3 ^^m>2^^^m^% na-R7 ^ R8 ^R9 t S- ^ 

^ o ^ lib 'It T ' u ^ t ^ ^ ^ I's. ^ % m ^ " 

M -kP ' >fe ^ * «fe t ' m % mRl > R3 ^ R5 1-X ^ ^ 

1g pj-Rp 6^jf:pJ-<itS:^^R ' P-B-R? ^ R8 ^R9 ^ 

^ la <iL ^ ^'J «t ^ >^R - 3R ^7R • ^'J ^ a >fe ^ IS] ;R S T J. ^ 

a Ji Ifc a ^ ttm ^ ' -fa it ^ 0 itb ^ ^ # 
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m " 

® 2 m ^ ^ # it ffl ^ ^ ± ^ M ^ ^ - iH " 

% m. iM. ^ ^ JSi'V in ^ " 

^ff yf^ ^ ^ m M ^ ^ ^ t: ^ ^ M ^ ^ ^ M » 
@ ^ ^ ^ 

11-21 ^ f>J 7t 

41 ^ ^ ^ 7t 

4 2 m ^% ^ yt 
Cf it € ^ 

c i: ^ 

PJl ^ PJ2 - PJ3 ^ m M 
R 1 ~ R 9 € PJL 
RL t ^ t la 
Rp ^ ^ € HB- 

R f i^ t m 




1 . - m 0' t: ^ M ^ ' #> « ^ i-x - ^ >^ # ^ /I " 

- m M * ^ - F*^ .?i -S. - ^ A # .ft ' t n M ^^^^^ ^ 

^^MM^-^^i^^^ ' -i^ .fi ^ 1^ rfi ^ ^ it ' ^ 

it -f® M € R§- ' # ^ ;5'J ii: ^ # f - 5f1 ^ ^ itj 

# .Hi ; 

^ " s.^ % m ' i ^ it # ^ # 1^ - p^i ^ If 

&1 ^ n ' 

it} - >«i% ^ ; J-X 

^ ^ 7t ' % ^ m ^% it ' ii il^ ^ 4i m ^ - 

^ ,^ ^ ' It ;R H ^ i-x ^ 7F ^ 1^ a ^ ^1^ ; 

* t ' # * t5: tt tt ^ ^ € P-B- ^ « P-B- <S. ' i^^-m m^it 

2. :!ta t It # #.J IE m ^ 1 :^ m le. m ^ # 4 a >I'J n •' * 
t # JF- it # ^ m tb ^IL # 4^ ^ ° 

3 . t * ^'J ie. B ^ 1 ^ m te. ^ ^ # t *t >^ >^'J it ' * 

4. ^ ^ n ^ $1 m m m it ^ ^ ^ M ik m m » ^ 

& ^ 4i *t -fS 1^ ^ € la ' # ^'J ^ # 1^ - 5f1 M ^ tt t a-l ^ Mk 
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1 



- ?t € ^ ' >Jl € ^ i4 ^ il: ^ € na- ^ ^ — 

- ?t >iL € PB- ' % '^^^ m ^ m %^s. nt^ ^ % - m 
t m # it ^ " 

6 . t tt # ^'J $e. K ^ 1 m te. ^ ^ $ # a -f^ >I'J H ' * 

^n^^M^tL^-^^f^M ' ^ ^ m m "(^^ A ^ - t m ^ 

n JSi " ^ ^ ' # a ^ ^iL # ^ sr^ m ^ >)1 ^ 
' 1^ t -J^ ^ ^ ^ tB I ^ it ' ifhtnmm^^^unM, 

^ "f- ' P^l 1^ .f i ^ 1^ iiJ 41^ I i fi^ P^l ° 

7. :ito t #'J *E. ffl ^ 6 m te. ^ ^ ^ * # >t -f^ «'J H ' * 

t It # 4 # -f^ >^>'J ^ It ^ ^ ^ ^ -f® 2c se. t: la > ^ ^'j li- tt # 
^ j:l f^l §i ^ ^ ib it ' H a E se. It # ^ >^ ^ tt 1^ - P^l 

^ ^ f^l ^1 6^] ^ A € P-B- ° 

8 . t t* 41- 'J le. g| ^ 1 m te. m ^ ^ i # ;^ -f^ >I'J ^ ' * 

9 . t tt -t- ^'j Ig. Ill ^ 8 m te. a ^ I- ^ ^ M^k m m • * 

t ' ^ #• ^ M € ns- ^ Pi- '(i ji- 6^ ^ ° 

10. - ^ ^ M. <k m m ' % ^ ^ Mi 

^ti^^^^^^m ' ^ ^ M A ^ S. 'J^^ - m m • tt Bfl ;R 

s n M ^ n ^ '\t ^ ^ m ' # tt m m ^ ^ - % - 

^ n ^ - ^ ^ ' M B tl ^ ' 

^ #1 ^ € P-B- ' ^ ;3'J it 5^ # P^l M ^ tt ^ - # 
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